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SPECIFICATION 
METHOD AND APPARATUS FOR MARKING ELECTRIC WIRE 

Technical Field 

The present invention relates to a method and an 
apparatus for marking an electric wire, and more particularly 
to the method and apparatus for marking an outer face of the 
electric wire which includes a core wire and an insulating 
sheath covering the core wire. 

Background Art 

Various types of electronic units are mounted on a motor 
car as a moving body. The motor car is provided with wire 
harnesses for the purpose of transmitting electric power from 
a power source, and control signals and so on from a computer 
or the like to the electronic units . Each of the wire harnesses 
includes a plurality of electric wires, and a plurality of 
connectors to be attached to ends of the electric wires. 

The electric wire is composed of an electrically 
conductive core wire and a sheath made of insulating synthetic 
resin for covering the core wire. The electric wire is a 
so-called sheathed wire. The connector is provided with 
electrically conductive terminal metals and an insulating 
connector housing. The terminal metals are fixed to the ends 
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of the electric wires so as to be electrically connected with 
the core wires of the electric wires. The connector housing 
is formed in a box-like shape and contains the terminal metals. 

On occasion of assembling the above described wire 
harness , the electric wires are cut into a predetermined length 
as a first step, and then, the terminal metals are fixed to 
the ends of the electric wires. A plurality of the electric 
wires are connected to each other, according to necessity. 
Thereafter, the terminal metals are inserted into the connector 
housing." The wire harness can be assembled in this manner. 

It is necessary to identify the electric wires of the 
above described wire harness with respect to a size of the core 
wire, material of the sheath (the material may vary depending 
on presence of heat-resisting property or so) , an object for 
use, etc. The object for use; means, for example, an air bag, 
an ABS (Antilock Brake System) , a power transmitting system, 
and a system of the motor car in which the electric wires for 
transmitting control signals including vehicle speed 
information etc. are employed. 

Conventionally, the electric wire for the wire harness 
has been provided with a ring-like band mark in a part of its 
outer face along an entire circumference thereof, in order to 
identify the objects for use (systems) , as described above. 
For this purpose, it has been conventionally accustomed that 
when synthetic resin is extruded to form the sheath around the 
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core wire, coloring agent of a desired color is admixed to the 
synthetic resin. Then, another coloring agent which has 
different color from the aforesaid coloring agent is applied 
to a part of the synthetic resin which has covered the core 
wire, that is, the outer face of the sheath, along an entire 
circumference thereof. In this manner, the part of the outer 
face of the sheath has been colored along the entire 
circumference thereof to form the band mark on the electric 
wire . 

In a process for forming the band mark on the above 
described electric wire, the coloring agent has been applied 
to the outer face of the electric wire by blowing it together 
with a pressurized air, as an aerosol. On this occasion, a 
plurality of nozzles have been employed for blowing the 
coloring agents, and. these nozzles have been arranged along 
a circumferential direction of the electric wire at a 
substantially equal interval. 

. A plurality of the nozzles have been conventionally 
employed as described above. Therefore, there has been such 
a problem that an apparatus for marking the electric wire has 
become large-sized requiring a larger space for installation, 
and that a production cost for the apparatus has been increased. 
This would incur a rise of the overall cost for marking the 
electric wire. 

In view of the above, an object of the present invention 
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is to provide a method and an apparatus for marking an electric 
wire which can be offered at a low cost. 

Disclosure of the Invention 

In order to solve the above described problem and attain 
the object, there is provided, according to the present 
invention as described in claim 1, a method for marking an 
electric wire which includes an electrically conductive core 
wire and an insulating sheath, by injecting a certain amount 
of coloring agent to an-outer face of the electric wire, wherein 
the electric wire is tightened in a state where a tensile force 
is applied in a longitudinal direction, and the coloring agent 
is injected from an upper side of the electric wire to an upper 
part of the outer face of the electric wire. 

According to the above described aspect of the invention, 
the electric wire is tightened with the tensile force, and 
therefore, positional displacement of the electric wire can 
be prevented. As the results, the coloring agent which has 
been injected toward the upper part of the outer face of the 
electric wire can be reliably adhered to this upper part. The 
coloring agent which has been adhered to the" upper part of the 
electric wire moves downward by gravity in a state adhered to 
the outer face of the electric wire. 

For this reason, by providing only one means or mechanism 
for injecting the coloring agent, it is possible to adhere the 
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coloring agent to a part of the outer face of the electric wire 
along the entire circumference thereof. 

In the method for marking an electric wire according to 
the invention as described in claim 2, the coloring agent is 
injected toward an area including the uppermost position of 
the outer face of the electric wire. 

According to the above described aspect, the coloring 
agent is injected toward an area located at the uppermost 
position of the electric wire. Therefore, the coloring agent 
which has been adhered to the electric wire reliably moves 
downward by gravity in a state adhered to the outer face of 
the electric wire. For this reason, by providing only one 
means or mechanism for injecting the coloring agent, it is 
possible to adhere the . coloring agent to a part of the outer 
face of the electric wire along the entire circumference 
thereof. 

In the method for marking an electric wire according to 
the invention as described in claim 3, the coloring agent is 
injected through an open end which is opposed to the outer face 
of the electric wire, and a line extending between a center 
of the open end and a center of the electric wire lies along 
a vertical direction. 

According to the above described aspect, the line 
extending between the center of the open end and the center 
of the electric wire lies along a vertical direction. 
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Therefore, the open end is positioned right above the electric 
wire. As the results, the coloring agent is reliably adhered 
to the uppermost position of the electric wire. Therefore, the 
coloring agent which has been adhered to the electric wire moves 
downward more reliably by gravity in a state adhered to the 
outer face of the electric wire. For this reason, by providing 
only one means or mechanism for injecting the coloring agent, 
it is possible to adhere the coloring agent to a part of the 
outer face of the electric wire along the entire circumference 
thereof more reliably. It is to be noted that the vertical 
direction is the direction of the gravity. 

According to the present invention as claimed in claim 
4, there is further provided . an apparatus for marking an 
electric wire which includes an electrically conductive core 
wire and an insulating sheath, by injecting a certain amount 
of coloring agent to an outer face of the electric wire, the 
apparatus comprising tightening means for tightening the 
electric wire in a state where a tensile force is applied in 
a longitudinal direction, and injecting means provided above 
the electric wire which is tightened by the tightening means, 
and adapted to inject the coloring agent, wherein the injecting 
means injects the coloring agent from an upper side of the 
electric wire to an upper part of the outer face of the electric 
wire. 

According to the above described aspect, the electric 
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wire is tightened by the tightening means, and therefore, 
positional displacement of the electric wire can be prevented. 
The injecting means is positioned above the electric wire and 
injects the coloring agent toward the upper part of the electric 
wire. As the results, the coloring agent can be reliably 
adhered to the upper part of the electric wire. The coloring 
agent which has been adhered to the upper part of the electric 
wire moves downward by gravity in a state adhered to the outer 
face of the electric wire. For this reason, by providing only 
one inj ecting means , it is possible to adhere the coloring agent 
to a part of the outer face of the electric wire along the entire 
circumference thereof . 

In the apparatus for marking an electric wire according 
to the invention as described in claim 5, the coloring agent 
is injected toward an area including the uppermost position 
of the outer face of the electric wire . 

According to the above described aspect, the injecting 
means injects the coloring agent toward an area located at the 
uppermost position of the electric wire. Therefore, the 
coloring agent which has been adhered to the electric wire 
reliably moves downward by gravity in a state adhered to the- 
outer face of the electric wire . For this reason , by providing 
only one means or mechanism for injecting the coloring agent, 
it is possible to adhere the coloring agent to a part of the 
outer face of the electric wire along the entire circumference 
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thereof. 

In the apparatus for marking an electric wire according 
to the invention as described in claim 6, the injecting means 
includes an open end which is opposed to the outer face of the 
electric wire, whereby the coloring agent is injected through 
the open end, and a line extending between a center of the open 
end and a center of the electric wire lies along a vertical 
direction. 

According to the above described aspect, the line 
extending between the center of the open end of the injecting 
means and the center of the electric wire lies along a vertical 
direction. Therefore, the open end of the injecting means is 
positioned right above the electric wire. As the results, the 
coloring agent can be reliably adhered to the uppermost 
position of the electric wire. Therefore, the coloring agent 
which has been adhered to the electric wire moves downward by 
gravity in a state adhered to the outer face of the electric 
wire, more reliably. For this reason, by providing only one 
means or mechanism for injecting the coloring agent, it is 
possible to adhere the coloring agent to a part of the outer 
face of the electric wire along the entire circumference 
thereof . 

The above described coloring agent is liquid material 
consisting of color material (organic substance for industrial 
purpose) which is dissolved or dispersed in water or other 
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solvent. As the organic substance, the coloring agent 
includes dyes and pigments which are generally composites of 
the organic substances. The dyes may be used as the pigments, 
or the pigments may be used as the dyes according to cases. 
As more specific examples, the coloring- agent in the claims 
means both coloring liquid and paint. The coloring liquid 
means the dye which is dissolved or dispersed in the solvent, 
while the paint means the pigment which is dispersed in 
dispersion liquid. Therefore, when the coloring liquid has 
been adhered to the outer face of the sheath, the dye will be 
infiltrated into the sheath. On the other hand, when the paint 
has been adhered to the outer face of the sheath, the pigment 
will not be infiltrated into the sheath, but simply adhered 
to the outer face. Therefore, the method for marking the outer 
face of the sheath includes both dyeing a part of the outer 
face of the sheath with the dye, and applying the pigment to 
the part of the outer face of the sheath. 

Preferably, the aforesaid solvent and dispersion liquid 
is compatible with the synthetic resin which forms the sheath. 
In this case, the dye can be reliably infiltrated into the 
sheath, and the pigment can be reliably adhered to the outer 
face of the sheath. 

Brief Description of the Drawings 

Fig. 1 is an explanatory diagram showing a structure of 
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an apparatus for marking an electric wire according to a first 
embodiment of the present invention. 

Fig. 2 is a perspective view of the electric wire which 
has been marked by the apparatus for marking an electric wire 
as shown in Fig. 1. 

Fig. 3 is a plan view of the electric wire as seen in - 
a direction of an arrow mark III in Fig. 2. 

Fig. 4 is a side view of the electric wire as seen in 
a direction of an arrow mark IV in Fig. 3. 

Fi g . 5 is a bottom view of the electric wire as seen in 
a direction of an arrow mark V in Fig. 4. 

Fig. 6 is a sectional view taken along a line VI-VI in 
Fig. 1. 

Fig. 7 is an explanatory diagram showing a structure of 
an apparatus for marking an electric wire according to a second 
embodiment of the present invention. 

Fig. 8 is an explanatory view showing a modified example 
of positional relation between a nozzle of the apparatus for 
marking an electric wire according to the present invention 
and the electric wire. 

Fig. 9 is a bottom view showing a modified example of 
the electric wire as shown in Fig. 5. 

Best Mode for Carrying Out the Invention 

Now, a first embodiment of the present invention will 
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be described referring to Figs'. 1 to 6. 

An apparatus 1 for marking an electric wire (hereinafter 
simply referred to as "a marking apparatus") in Fig. 1 is 
employed for forming a ring-like band mark 21 on a part of an 
outer face 5a of a sheath 5 of an electric wire 3, along an 
entire circumference thereof, as shown in Figs. 2 to 5. In 
short, the marking apparatus 1 marks the outer face 5a of the 
sheath 5 of the electric wire 3. 

The electric wire 3 is one component of a wire harness 
to be arranged in an automobile as a moving body. The electric 
wire 3 includes, as shown in Fig. 2, a core wire 4 having 
electrical conductivity, and the insulating sheath 5. The 
core wire 4 is formed of a plurality of material wires 6 twisted 
together. The material wires 6 composing the core wire 4 are 
made of electrically conductive metal. The sheath 5 is formed 
of, for example, synthetic resin such as polyvinyl chloride 
(PVC) . Since the sheath 5 covers the core wire 4, the outer 
face 5a of the sheath 5 can be deemed as an outer face of the 
electric wire 3 . 

The sheath 5 has a single color P. In order to give the 
single color P to the outer face 5a of the electric wire 3, 
coloring agent having a desired color may be admixed to the 
synthetic resin which will form the sheath 5, or the synthetic 
resin may not be mixed with the coloring agent so that the color 
of the synthetic resin itself may constitute the single color 
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P. In case where the color of the synthetic resin itself is 
the single color P with no coloring agent mixed to the synthetic 
resin, the outer face 5a of the sheath, that is, the outer face 
of the electric wire 3 is called as colorless. In this manner,, 
the term "colorless" means that the outer face 5a of the 
electric wire 3 has the color of the synthetic resin itself 
without mixing the coloring agent into the synthetic resin. 

The ring-like band mark 21 as shown in Figs. 2 to 5 is 
formed in a part of the outer face 5a of the electric wire 3. 
The band mark 21 has a color B (represented by paralleled 
diagonal lines in Figs. 2 to 5) . The color B is different from 
the above described single color P of the outer face 5a of the 
sheath 5 . 

The band mark 21 is formed on a part of the outer face 
5a of the sheath 5 along the entire circumference of the 
electric wire 3. As shown in Fig. 3, the band mark 21 has the 
largest width HI in a longitudinal direction of the electric 
wire 3, at the uppermost position 10 in Fig. 2, in a part of 
the outer face 5a of the sheath 5. On the other hand, as shown 
in Fig. 5, the band mark 21 has the smallest width H2 in a 
longitudinal direction of the electric wire 3, at the lowermost 
position 11 in Fig. 2, in the part of the outer face 5a of the 
sheath 5 . 

As shown in Fig. 4, the band mark 21 has a width H3 which 
is larger than the width H2 and smaller than the width HI in 
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a longitudinal direction of the electric wire 3, at lateral 
positions 12 in Fig. 2, in the part of the outer face 5a of 
the sheath 5. In this manner, the band mark 21 is formed to 
have the widths HI, H3 , H2 in a longitudinal direction (along 
an axis Q represented by an alternate long and short dash line 
in Fig. 2) of the electric wire 3 which become gradually- 
narrower from above to below in the part of the outer face 5a 
of the electric wire 3 . 

A plurality of the electric wires 3 having the above 
described structure are provided with connectors or so at their 
ends, and bundled into one to form the above described wire 
harness . The connectors are coupled to connectors of the 
electronic units of various types in the automobile or the like, 
and the wire harness, that is, a group of the electric wires 
3 transmit various signals or electric power to the electronic 
units. 

Moreover,, by changing the color B of the above described 
band mark 21 into various different colors, the electric wires 
3 can be identified from one another. The color B of the band 
mark 21 is used for identifying the electric wires 3 with 
respect to types, systems, etc. In other words, the color B 
of the band mark 21 represents an object for use of the electric 
wire 3 of the wire harness, and at the same time, enables the 
object for use to be identified. 

The marking apparatus 1 is an apparatus for forming the 
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above described band mark 21 on a part of the outer face 5a 
of the electric wire 3. The marking apparatus 1 includes, as 
shown in Fig. 1, a feeding reel 30 as feeding means, and a 
take-up reel 31 as take-up means , a brake 39 as tightening means , 
an injecting unit 32, an encoder 33 as detecting means, and 
a control device 34. The feeding reel 30 and the take-up. reel 
31 are rotatably installed with a space from each other on a 
floor of a factory or the like. 

The electric wire 3 is wound around the feeding reel 30, 
and fed to the take-up reel 31. The take-up reel 31 takes up 
the electric wire 3 which has been fed from the feeding reel 

30 . The take-up reel 31 is provided with a motor 40 , and rotates 
in a direction of an arrow mark Yl in Fig. 1 by driving force 
of the motor 40. The feeding reel 30 is not provided with a 
motor, and rotates in a direction of an arrow mark Y2 in Fig. 
1 by being pulled by the electric wire 3, when the take-up reel 

31 takes up the electric wire 3 while rotating in the direction 
of the arrow mark Yl in Fig. 1. It is to be noted that the 
directions of the arrow mark Yl and the arrow mark Y2 are in 
the same direction. 

When the above described motor 40 is driven to rotate 
and the take-up reel 31 rotates in the direction of the arrow 
mark Yl , the electric wire 3 moves in a longitudinal direction 
thereof, that is, along an axis Q of the electric wire 3 which 
is represented by an arrow mark K in Fig. 1. 
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The brake 39 is fixed to both the feeding reel 30 and 
the floor. When the feeding reel 30 rotates, the brake 39 
applies a friction force to the feeding reel 30 so as to hinder 
the rotation of the feeding reel 30 . For this reason, the brake 
39 tends to decrease number of the rotation of the feeding reel 
30 as compared with number of the rotation of the take-up real 
31. Consequently, a tensile force in a longitudinal direction 
will be applied to the electric wire 3 which is stretched 
between the feeding reel 30 and the take-up reel 31. In other 
words, the brake 39 keeps the electric wire 3 tightened in a 
state where the tensile force is applied in a longitudinal 
direction . 

The injection unit 32 is provided between the feeding 
reel 30 and the take-up reel 31 as shown in Fig. 1. The 
injection unit 32 includes a nozzle 35 as injecting means, and 
a valve 36 . 

The nozzle 35 is arranged above the electric wire 3 which 
is moving along the direction of the arrow mark K by means of 
the feeding reel 30 and the take-up reel 31. The nozzle 35 
has a nozzle hole 41 for allowing coloring agent T (See Fig. 
1) to pass therethrough. An open end 42 of the nozzle hole 
41 is opposed to the electric wire 3 which is moving along the 
direction of the arrow mark K by means of the feeding reel 30 
and the take-up reel 31. 

Thus , the nozzle 35 is provided with the open end 42 which 
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is opposed to the electric wire 3. The coloring agent T is 
supplied from a coloring agent supply source 37 into the nozzle 
hole 41 of the nozzle 35. The coloring agent T has the above 
described color B . 

As shown in Fig. 6, a straight line L (represented by 
an alternate long and short dash line in Fig. 6) extending 
between a center CI of the open end 42 of the nozzle 35 and 
a center C2 of the electric wire 3 lies along a vertical 
direction. The vertical direction represents a direction of 
gravity. Therefore, the open end 42 of the nozzle 35 is 
positioned right above the electric wire 3 . 

The valve 36 is connected to the nozzle 35, and a 
pressurized air supply source 38 is further connected to the 
valve 36. The pressurized air supply source 38 supplies 
pressurized air to the nozzle 35 by way of the valve 36. When 
the valve 36 is opened, the coloring agent T in the nozzle hole 
41 of the nozzle 35 is injected through the open end 42 toward 
the uppermost position 10 of the outer face 5a of the electric 
wire 3, with an aid of the pressurized air supplied from the 
pressurized air supply source 38 . 

For this purpose, the nozzle 35 injects (injects in 
drops) the coloring agent T toward an area 10a including the 
uppermost position 10 of the outer face 5a of the electric wire 
3. In short, the nozzle 35 injects (injects in drops) the 
coloring agent T toward an upper half 13 of the electric wire 
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3, thereby allowing the coloring agent T to be adhered to the 
aforesaid area 10a including the uppermost position 10 of the 
outer face 5a of the electric wire 3. 

When the valve 36 is closed, injection (injection in 
drops) of the coloring agent T from the nozzle 35 is stopped. 
As the injection unit 32 has the above described structure, 
the valve 36 is kept open for a predetermined period according 
to signals from the control device 34 , thereby to in j ect (inject 
in drops) a determined amount of the coloring agent T to the 
outer face 5a of the electric wire 3. 

The above described coloring agent T is liquid material 
consisting of color material (organic substance for industrial 
purpose) dissolved or dispersed in water or other solvent. As 
the organic substance, the coloring agent T includes dyes and 
pigments which are generally composites of the organic 
substances. The dyes may be used as the pigments, or the 
pigments may be used as the dyes according to cases. More 
specifically, the coloring agent T is in a form of coloring, 
liquid or paint. The coloring liquid means the dye dissolved 
or dispersed in the solvent, while the paint means the pigment 
dispersed in dispersion liquid. Therefore, when the coloring 
liquid has been adhered to the outer face 5a of the electric 
wire 3, the dye will be infiltrated into the sheath 5. On the 
other hand, when the paint has been adhered to the outer face 
5a of the electric wire 3, the pigment will not be infiltrated 
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into the sheath 5, but simply adhered to the outer face 5a. 

In other words , the injection unit 32 serves to dye a 
part of the outer face 5a of the electric wire with the dye, 
or alternatively, to apply the pigment to the part of the outer 
face 5a of the electric wire 3 . Therefore-, a method for marking 
the outer face 5a of the electric wire includes both dyeing 
a part of the outer face 5a of the electric wire with the dye, 
and applying the pigment to the part of the outer face 5a of 
the electric wire 3. 

Preferably, the aforesaid solvent and dispersion liquid 
is compatible with the synthetic resin which forms the sheath 
5. In this case, the dye can be reliably infiltrated into the 
sheath 5, and the pigment can be reliably adhered to the outer 
face 5a of the sheath 5. 

The phrase "injection in drops" means that a certain 
amount of the coloring agent in a liquid form is injected with 
force, in a form of drops, from the nozzle 35 of the injection 
unit 32 toward the outer face 5a of the electric wire 3 . 
Accordingly, in the marking apparatus 1 of the present 
embodiment, the nozzle 35 of the injection unit 32 injects with 
force a certain amount of the coloring agent which has been 
in a form of liquid and changed into a form of drops toward 
the outer face 5a of the electric wire 3 . 

The encoder 33 has a rotor 43 as shown in Fig. 1. The 
rotor 43 can rotate around an axis of rotation. An outer 
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peripheral face of the rotor 43 is in contact with the outer 
face 5a of the electric wire 3 which is forced to move along 
the direction of the arrow mark K by means of a pair of the 
reels 30 , 31 . When the core wire 4 , that is , the electric wire 
3 runs (moves) in the direction of the arrow mark K, the rotor 
43 rotates. In short, the rotor 43 rotates around its axis 
of rotation along with the running (moving) of the core wire 
4, that is, the electric wire 3 along the direction of the arrow 
mark K. It is apparent that number of the rotation of the rotor 
43 is in direct proportion to a moving distance of the electric 
wire 3 along the direction of the arrow mark K. 

The encoder 33 is connected to the control device 34. 
When the rotor 43 rotates by a predetermined angle, the encoder 
33 outputs pulse signals to the control device 34. More 
specifically, the encoder 33 outputs information 
corresponding to moving velocity of the core wire 4, that is, 
the electric wire 3 along the direction of the arrow mark K. 
In this manner, the encoder 33 measures the information 
corresponding to the moving velocity of the electric wire 3, 
and outputs the information to the control device 34. By thus 
outputting the pulse signals, the encoder 33 detects a 
determined position of the electric wire 3. This determined 
position is desirably such a position that the nozzle 35 of 
the injection unit 32 may start to inject the coloring agent 
T, in order to mark the electric wire 3 while it is moving. 
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Usually, the encoder 33 outputs" pulse signals according to a 
moving amount of the electric wire 3 by friction between the 
electric wire 3 and the rotor 43 of the encoder 33. However, 
in case where the moving amount is inconsistent with number 
of the pulse signals, depending on condition of the outer face 
5a of the electric wire 3, it would be possible to obtain the 
information of the moving velocity in other places, and to 
feedback the information for comparative calculation. 

The control device 34 is a computer provided with known 
RAM, ROM, CPU, and so on. The control device 34 interconnects 
the motor 40 of the take-up reel 31, the encoder 33, the valve 
36, the pressurized air supply source 38, and so on, thereby 
to control all the operations of the marking apparatus 1 . An 
opening degree when the valve 36 is opened, a duration of the 
opening, and pressure of the pressurized air supplied to the 
valve 36 from the pressurized air supply source 38 are stored 
in a memory of the control device 34. Preferably, the above 
described opening degree , duration of the opening , and pressure 
are such values that the coloring agent T injected from the 
nozzle 35 can be adhered to the entire circumference of a part 
of the outer face 5a of the electric wire 3. The control device 
34 opens and closes the valve 36 according to the information 
from the encoder 33 about the moving velocity, in short, the 
predetermined position of the electric wire 3. 

When the marking apparatus 1 having the above described 
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structure forms the band mark 21 on the outer face 5a of the 
electric wire 3, in other words, marks the outer face 5a of 
the electric wire 3, an end of the electric wire 3 which has 
been spooled around- the feeding reel 30 is wound around the 
take-up reel 31 as a first step. Then, the motor 40 is driven 
to rotate the take-up reel 31 in the direction of the arrow 
mark Yl, and also the feeding reel 30 in the direction of the 
arrow mark Y2 . In this manner, the electric wire 3 moves from 
the feeding reel 30 to the take-up reel 31, and tightened in 
a state applied with a tensile force, because the friction force 
is applied to the feeding reel 30 by means of the brake 39. 

Thereafter, the pulse signals in a predetermined order 
are inputted from the encoder 33 into the control device 34. 
The control device 34 opens the valve 36 at the opening degree 
which has been stored, and keeps the valve 36 open for the 
duration of opening which has been stored. On this occasion, 
the control device 34 supplies the pressurized air from the 
pressurized air supply source 38 to the nozzle 35 with the 
pressure stored in the memory.. Then, a determined amount of 
the coloring agent T is injected (injected in drops) toward 
the outer face 5a of the electric wire 3 through the open end 
42 of the nozzle hole 41 in the nozzle 35 of the injection unit 
32. 

The coloring agent T in liquid form is adhered to the 
area 10a including the uppermost position 10 of the outer face 
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5a of the electric wire 3. In other words, the coloring agent 
T in liquid form is adhered to the upper half 13 of the electric 
wire 3. The coloring agent T which has been adhered to the 
outer face 5a of the electric wire 3 moves downward by gravity 
along the outer face 5a of the electric wire 3, before the 
solvent or the dispersion liquid is vaporized. After the 
coloring agent T has been adhered up to the lower area of the 
outer face 5a, the solvent or the dispersion liquid will be 
vaporized. Then, the dye or the pigment in the coloring agent 
T will remain on the outer face 5a, and the above described 
band mark 21 will be formed on the outer face 5a of the electric 
wire 3. Thus, the electric wire 3 having the above described 
structure can be obtained. In this manner, the band mark 21 
will be formed in a form of a colored ring on a part of the 
outer face 5a of the electric wire 3 along the entire 
circumference thereof . 

According to the present embodiment, the electric wire 
3 is tightened by means of the brake 39, and therefore, 
positional displacement of the electric wire 3 can be prevented. 
The nozzle 35 of the injection unit 32 is located above the 
electric wire 3, and injects (injects in drops) the coloring 
agent T in liquid form toward the area 10a including the 
uppermost position 10 of the electric wire 3. As the results, 
the nozzle 35 of the injection unit 32 can reliably adhere the 
coloring agent T in liquid form to the area 10a including the 
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uppermost position 10 of the electric wire 3. The coloring 
agent T which has been adhered to the area 10a including the 
uppermost position 10 of the electric wire 3 moves downward 
by gravity in a state adhered to the outer face 5a of the 
electric wire 3 . 

For this reason, by providing only one nozzle 35 of the 
injection unit 32, it is possible to adhere the coloring agent 
T in liquid form to a part of the outer face 5a of . the electric 
wire 3 along the entire circumference thereof. Therefore, the 
band mark 21 can be formed by providing only one nozzle 35 of 
the injection unit 32, and so, the marking apparatus 1 for the 
electric wire can be manufactured at a low cost, and the overall 
cost for marking the electric wire can be decreased. 

In addition, the straight line L extending between the 
center CI of the open end 42 of the nozzle hole 41 in the nozzle 
35 and the center C2 of the electric wire 3 lies along a vertical 
direction. Therefore, the open end 42 of the nozzle 35 of the 
injection unit 32 is positioned right above the electric wire 
3. As the results, the nozzle 35 of the injection unit 32 can 
reliably adhere the coloring agent T to the uppermost position 
of the electric wire 3 . 

For this reason, by providing only one nozzle 35 of the 
injection unit 32, it is possible to more reliably adhere the 
coloring agent T to a part of the outer face 5a of the electric 
wire 3 along the entire circumference thereof. Therefore, the 
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band mark 21 can be formed by providing only one nozzle 35 of 
the injection unit 32 , and so, the marking apparatus 1 for the 
electric wire can be manufactured at a low cost, and the overall 
cost for marking the electric wire can be decreased. 

Now, referring to Fig. 7, an apparatus 1 for marking an 
electric wire according to a second embodiment of the present 
invention will be described. The same components as in the 
first embodiment will be denoted with the. same reference 
numerals and their description will be omitted. 

In the present embodiment, the feeding reel 30 is 
provided with a motor 44 as the tightening means. The motor 
44 rotates the feeding reel 30 in the direction of the arrow 
mark Y2 . The motor 44 tends to rotate the feeding reel 30 with 
less number of rotation than the number of rotation of the motor 
40 which is mounted on the take-up reel 31 as described above. 

Because the number of rotation of the motor 40 mounted 
on the take-up reel 31 is more than the number of rotation of 
the motor 44 mounted on the feeding reel 30, the electric wire 
3 is always pulled toward the take-up reel 31. As the results, 
the feeding reel 30 rotates in the direction of the arrow mark 
Y2 with the same number of rotation as the take-up reel 31. 

In this manner, the motor 44 which is mounted on the 
feeding reel 30 tends to rotate the feeding reel 30 with the 
number of rotation less than the number of rotation of the motor 
40 which is mounted on the take-up reel 31, and accordingly, 



the electric wire 3 is tightened in a state applied with a 
tensile force in a longitudinal direction. In this embodiment 
too, the straight line L extending between the center CI of 
the open end 42 of the nozzle hole 41 in the nozzle 35 and the 
center C2 of the electric wire 3 lies along a vertical 
direction. 

In the marking apparatus 1 in the present embodiment, 
the motors 40 and 44 are driven to rotate the reels 31 and 30 
in the directions of the arrow marks Yl and Y2 , enabling the 
electric wire 3 to be tightened in a state applied with the 
tensile force in the longitudinal direction. Then, according 
to the signals from the encoder 33, the control device 34 
controls the valve 36 and the pressurized air supply source 
38 to inject (inject in drops) the determined amount of the 
coloring agent T in liquid form to the area 10a including the 
uppermost position 10 of the electric wire 3. The coloring 
agent T in liquid form which has been adhered moves downward 
by gravity along the outer face 5a of the electric wire 3 , before 
the solvent or dispersion liquid is vaporized, and after the 
solvent or the dispersion liquid has been vaporized, the band 
mark 21 is formed on the. outer face 5a of the electric wire 
3. 

According to this embodiment, the electric wire 3 is 
tightened in a state applied with the tensile force in the same 
manner as in the first embodiment, and therefore, positional 
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displacement of the electric wire 3 can be prevented. The 
nozzle 35 of the injection unit 32 injects the coloring agent 
T toward the area 10a including the uppermost position 10 of 
the electric wire 3. In addition, the straight line L 
extending between the center CI of the open end 42 of the nozzle 
hole 41 in the nozzle 35 and the center C2 of the electric wire 
3 lies along a vertical direction. For this reason, by 
providing only one nozzle 35 of the injection unit 32, it is 
possible to form the band mark 21 on a part of the outer face 
5a of the electric wire 3 along the entire circumference thereof . 
Therefore, the marking apparatus 1 can be manufactured at a 
low cost, and the overall cost for marking the electric wire 
3 can be decreased. 

In the above described first and second embodiments, the 
straight line L extending between the center CI of the open 
end 42 of the nozzle hole 41 in the nozzle 35 and the center 
C2 of the electric wire 3 lies along a vertical direction, and 
the nozzle 35 is positioned right above the electric wire 3 . 
However, in the present invention, it would be sufficient that 
the nozzle 35 is positioned even a little higher than the 
electric wire 3. In other words, the nozzle 35 need not 
necessarily be positioned right above the electric wire 3, 
provided that the nozzle 35 is anyway positioned higher than 
the electric wire 3 . 

In this case, it is desirable that the nozzle 35 is 
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arranged at such a position that the injected coloring agent 
T can be adhered to the area 10a including the uppermost 
position 10 of the electric wire 3, as shown in Fig. 8. In 
Fig. 8, a trajectory of the coloring agent T injected from the 
nozzle 35 is represented by a two dot chain line R. In this 
case too, the band mark 21 can be formed by employing the single 
nozzle 35, and the cost for the marking apparatus 1 can be 
reduced. 

Moreover, the coloring agent T injected from the nozzle 
35 need not necessarily be adhered to the uppermost position 
10 . It would be sufficient that the coloring agent T is adhered 
to the outer face 5a positioned in the upper half 13 in cross 
section of the electric wire 3 . It is to be noted that the 
upper part of the electric wire 3 described in the claims means 
the upper half 13 which is positioned above the center of the 
electric wire in cross section. 

Further, the band mark 21 is formed on a part of the outer 
face 5a of the electric wire 3 along the entire circumference 
thereof, in the above described first and second embodiments. 
However, according to the present invention, as shown in Fig. 
9, the coloring gent T which has been spread up to the lower 
part of the electric wire 3 need not join together, but there 
may be formed a zone where the coloring agent T does not exist. 
The description that the coloring agent T is adhered to the 
entire circumference or substantially entire circumference of 
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the outer face 5a of the electric wire 3 means both that the 
coloring agent T is adhered to the outer face 5a along the entire 
circumference thereof, and that there is formed the zone where 
the coloring agent T does not exist. 

In the first and second embodiments as described above, 
only one injection unit 32 is provided. However, according 
to the present invention, it is apparent that a plurality of 
injection units 32 may be provided, and a plurality of band 
marks 21 may be formed on the outer face 5a, by employing a 
plurality of coloring agents, in short, with a plurality of 
colors . 

Further, in the first and second embodiments as described 
above, the control device 34 includes a computer provided with 
ROM, RAM, CPU, etc. However, according to the present 
invention, the control device 34 may include a known digital 
circuit or the like. In this case, it is necessary to employ 
a circuit for counting the pulse signals from the aforesaid 
encoder 33, and a circuit for deciding whether the aforesaid 
valve 36 is to be opened or closed when the pulse signal of 
a certain number has been inputted. 

It would be also apparent that the marking apparatus 1 
in the first and second embodiments can be mounted on various 
types of working machines which are employed in a wire harness 
assembling process, such as an electric wire cutting device 
in which a determined length of the electric wire 3 is fed and 
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cut . 

Moreover, the present invention has been described as 
applied to the electric wire 3 which forms the wire harness 
to be arranged in an automobile in the first and second 
embodiments. However, it is apparent that the electric wire 
3 may be employed not only in the automobile but also in various 
types of electronic units such as a portable computer, or 
various types of electric machines, according to the present 
invention. 

Further, the coloring liquid and paint may includes 
acrylic paint, ink (dye, pigment) , UV ink, etc. according to 
the present invention. 

Indus-trial Applicability 

As fully described herein above, according to the present 
invention as claimed in claim 1 , the electric wire is tightened 
with the tensile force, and therefore, positional displacement 
of the electric wire can be prevented. As the results, the 
coloring agent which has been injected toward the upper part 
of the outer face of the electric wire can be reliably adhered 
to this upper part of the electric wire. The coloring agent 
which has been adhered to the upper part of the electric wire 
reliably moves downward by gravity in a state adhered to the 
outer face of the electric wire. Therefore, by providing only 
one means or mechanism for injecting the coloring agent, it 
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is possible to adhere the coloring agent to a part of the outer 
face of the electric wire along entire circumference thereof. 
Accordingly, the band mark can be formed by providing only one 
means or mechanism for injecting the coloring agent, and so, 
the overall cost for marking the electric wire can be decreased. 

According to the present invention as claimed in claim 

2, the coloring agent is injected toward an area located at 
the uppermost position of the electric wire. Therefore, the 
coloring agent which has been adhered to the electric . wire 
reliably moves downward by gravity in a state adhered to the 
outer face of the electric wire. Therefore, by providing only 
one means or mechanism for injecting the coloring agent, it 
is possible to adhere the coloring agent reliably to a part 
of the outer face of the electric wire along entire 
circumference thereof. Accordingly, the band mark can be 
formed by providing only one means or mechanism for injecting 
the coloring agent, and so, the overall cost for marking the 
electric wire can be decreased. 

According to the present invention as claimed in claim 

3 , the line extending between the center of the open end and 
the center of the electric wire lies along a vertical direction. 
Therefore, the open end is positioned right above the electric 
wire. As the results, the coloring agent is reliably adhered 
to the uppermost position of the electric wire. Therefore, the 
coloring agent which has been adhered to the electric wire moves 



30 



downward more reliably by gravity in a state adhered to the 
outer face of the electric wire. Therefore, by providing only 
one means or mechanism for injecting the coloring agent, it 
is possible to adhere the coloring agent more reliably to a 
part of the outer face of the electric wire along entire 
circumference thereof. Accordingly, the band mark can be 
formed by providing only one means or mechanism for injecting 
the coloring agent, and so, the overall cost for marking the 
electric wire can be decreased. 

According to the present invention as claimed in claim 
4, the electric wire is tightened by the tightening means. 
Therefore, positional displacement of the electric wire can 
be prevented. The injecting means is positioned above the 
electric wire and injects the coloring agent toward the upper 
part of the electric wire. As the results,, the coloring agent 
can be reliably adhered to the upper part of the electric wire. 
The coloring agent which has been adhered to the upper part 
of the electric wire moves downward by gravity in a state 
adhered to the outer face of the electric wire . For this reason , 
by providing only one inj ecting means , it is possible to adhere 
the coloring agent to a part of the outer face of the electric 
wire along the entire circumference thereof. Accordingly, 
because the band mark can be formed by providing only one means 
for injecting the coloring agent, the marking apparatus for 
the electric wire can be manufactured at a low cost, and the 
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overall cost for marking the electric wire can be decreased. 

According to the present invention as claimed in claim 

5, the injecting means injects the coloring agent toward an 
area located at the uppermost position of the electric wire. 
Therefore, the coloring agent which has- been adhered to the 
electric wire reliably moves downward by gravity in a state 
adhered to the outer face of the electric wire . For this reason, 
by providing only one means for injecting the coloring agent, 
it is possible to adhere the coloring agent to a part of the 
outer face of the electric wire along the entire circumference 
thereof. Accordingly, because the band mark can be formed by 
providing only one means for injecting the coloring agent, the 
marking apparatus for the electric wire can be manufactured 
at a low cost, and the overall cost for marking the electric 
wire can be decreased. 

According to the present invention as claimed in claim 

6, the line extending between the center of the open end of 
the injecting means and the center of the electric wire lies 
along a vertical direction. Therefore, the open end of the 
injecting means is positioned right above the electric wire. 
As the results, the coloring agent can be reliably adhered to 
the uppermost position of the electric wire. Therefore, the 
coloring agent which has been adhered to the electric wire moves 
downward by gravity in a state adhered to the outer face of 
the electric wire, more reliably. For this reason, by 



32 



providing only one means for injecting the coloring agent, it 
is possible to adhere the coloring agent to a part of the outer 
face of the electric wire along the entire circumference 
thereof. Accordingly, because the band mark can be formed by 
providing only one means for injecting the coloring agent, the 
marking apparatus for the electric wire can be manufactured 
at a low cost, and the overall cost for marking the electric 
wire can be decreased. 
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